1. INTRODUCTION {#sec1-1}
===============

High tibial osteotomy (HTO) with medial opening wedge has gained in popularity over recent years and is used for the treatment of medial compartmental osteoarthritis (OA) and SONK ([@ref1], [@ref2], [@ref3]). This procedure is appealing because of the high preservation of the knee joint relative to total knee arthroplasty (TKA) or unicompartmental knee arthroplasty UKA ([@ref4], [@ref5]).

Medial open-wedge high tibial osteotomy (OWHTO) has been recently used as common method because of the simplicity and the possibility of accurate intraoperative adjustments of the desired correction angle. Moreover, this method is useful because of such advantages including, the maintenance of bone stock, and correction of deformities close to their origins in the proximal tibia without the need for a fibular osteotomy ([@ref6], [@ref7]).

On the other hand, disadvantages of OWHTO are explained that include graft donor site morbidity and theoretical alteration of the posterior tibial slope. Some authors have reported the absence of tibial slope modification in open-wedge high tibial osteotomy ([@ref8], [@ref9]). Furthermore, altering the tibial slope may affect in situ cruciate ligament forces and consequently influence both knee stability and kinematics ([@ref10]). However, there is confusion regarding the effect of a high tibial osteotomy on patellar height for closing and opening wedge osteotomies. Elevation and lowering of the patella have been reported for both techniques, often opposite to mechanical expectations ([@ref11], [@ref12], [@ref13]). Recently, it has been stated that the opening wedge osteotomy may lower the patella ([@ref11], [@ref14]). The conventional supratubercle horizontal opening wedge technique does reduce patellar height and increase sagittal tibial slope, because correction is primarily designed to correct the varus malalignment of the knee joint in coronal plane ([@ref14]). This study was aimed to determine the radiographic changes in patella bone before and after open wedge High tibial osteotomy.

2. MATERIAL AND METHODS {#sec1-2}
=======================

From June 2012 to July 2014, 43 patients were enrolled and underwent open wedge High tibial osteotomy, as well as the radiographic and CT-scan indices including Q-Angle, Congruence Angle, Insall-Salvati index, and TTTG were measured and compared before and after surgery.

2.1. Calculation of the sample size {#sec2-1}
-----------------------------------

From June 2012 to July 2014, 43 patients (25 males and 18 females, mean age of 32.1 years) with genovarum were enrolled in university hospitals in Tehran, Iran. This study was approved by the institutional review board at our hospital, and all patients provided informed consent. The data were collected using data collection forms. The form contains personal information such as age, gender and radiological indices and also CT- scans include TTTG, insall -Salvati, Congruence Angle etc ([Figure 1](#F1){ref-type="fig"}).

![Gender distribution of patients](MA-70-293-g001){#F1}

2.2. Surgical techniques {#sec2-2}
------------------------

A 8-cm incision was made on the anteromedial aspect of the tibia, centered between the tibial tubercle and the posteromedial tibial cortex. mCL was carefully elevated through the osteotomy site just on the proximal to the tibial tubercle, and the medial surface of tibia was completely exposed with periosteum elevator. Initially, a Guide pins Kirschner 10 was placed in lateral ward toward fibular head. Then, it was controlled using imaging and osteotomy was also performed under the Guide Pin. The tibial including anterior and posterior cortex was cut. When cutting is completed, patella tendon is at risk. Therefore, we have to be careful about that. Lateral cortex must also be safe the opening of the osteotomy site on the paper directly indicated the necessary correction angle. Bone bridges with base sizes matching the amount required for planned correction was placed on the anterior and posterior part. Amount of opened site in the posterior part is more important than anterior. To control stability of posterior tibial slope and osteotomy site, locking plate was used ([Figure 2](#F2){ref-type="fig"}, [3](#F3){ref-type="fig"}, [4](#F4){ref-type="fig"}).

![Incision of the superficial medical collateral ligament at the level of the osteotomy](MA-70-293-g002){#F2}

![The tibial cut is performed underneath tow guide pins introduced medially](MA-70-293-g003){#F3}

![Control of the correct position of the guide pins with imaging identifier the pins should be introduced from a medial direction and be just superior to the head of the fibula laterally](MA-70-293-g004){#F4}

2.3. Statistical analysis {#sec2-3}
-------------------------

SPSS software 11.5 (SPSS Inc., Chicago, IL, USA) was applied in current study. Paired sample t-test was used to evaluate difference in 'before-after' study. Differences were significant at P\<0.05.

3. RESULTS {#sec1-3}
==========

In the present study, a total of 43 patients were evaluated, based on the results mean age of patents was 32.1 years (SD = 6.11 years). 25 cases were female (58.1%) and 18 were male (41.9 %), ([Figure 1](#F1){ref-type="fig"}). There was no difference between LDFA values before and after the operation (P \> 0.05), while MPTA values were significantly different before and after operation (p \< 0.001). Our findings indicated that there was no significant difference between the amount of insall--Salvati, Q-Angle and Congruence Angle before and after surgery (P \> 0.05). Moreover, no statistically significant difference was found between the values of TT-TG before and after surgery (P \> 0.05).

4. DISCUSSION {#sec1-4}
=============

Several proximal tibial osteotomy techniques are described and traced in their development. Other studies have been indicated that high tibial osteotomy result in confusion regarding whether the patella is raised or lowered, and the effects of these osteotomies on tibial slope and patellar tendon length are not clear (14, 1, 5, 16). Recently, it has been stated that the opening wedge osteotomy may lower the patella ([@ref11], [@ref14]). The important point in this process is that the mechanical axis of the lower limbs must be corrected, as well as putting extensor mechanism and patella bone in the right position. This produce the greatest possible general benefit for the patient and its side effect falls, reaching its lowest levels, because if these points are not met, contribute to the development of patella femoral pain and also patella lateral movement will be created. This study was conducted to determine the radiographic changes in patella bone before and after open wedge high tibial osteotomy ([Figure 5](#F5){ref-type="fig"}). The osteotomy was performed at the top of the tibia tubercle. Furthermore, we evaluated the amount of displacement of the tibia tubercle along with TT-TG that is relatively accurate criteria. The results indicated that, there was no significant change in the tibial tubercle displacement. In this study, the index of insall -- Salvati was also measured that it was not shown significant change; of course the follow-up time was short.

![Radiographic findings of patellar dislocation before and after medial opening wedge high tibial osteotomy](MA-70-293-g005){#F5}

Moreover, we measured clinically Q angle changes that no significant difference was found in our study that is in agreement with other studies ([@ref8], [@ref9]). It was shown that using medial opening wedge HTO does not cause marked changes in other parts of the knee, and displacement of the lateral tubercle is not enough to affect the Q angle. As a matter of fact, the extensor mechanism will be in good condition following surgery, and does not require additional action to correct.

On the other hand, this operation is easier when compared with other osteotomy techniques, as well as, surgical time is shorter, and leading to less soft-tissue damage. However, there are contradictory reports that must be interpreted with caution, because most often these studies have limitations such as small numbers of patients and are very rarely comparative ([@ref17], [@ref18], [@ref19]).

5. CONCLUSION {#sec1-5}
=============

It can be inferred that there was no significant difference between radiographic indices of the two phases before and after the opening wedge high tibial osteotomy. Therefore, monitoring of them doesn't appear necessary to predict the outcomes of the operation. TT-TG clearly showed the lack of this change using the CT- scan imaging techniques. Further studies are required to confirm the findings of this study.
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